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detailed  emergency  operation-action  plan  and  warning  system  should  be  developed 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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Stream: 

Date  of  Inspection: 
ASSESSMENT 


Lock  C-12  Dam 
I.D.  No.  NY-796 
(#240-990  Lake  Champlain) 

New  York 

Washington 

Lake  Champlain  Basin 

Champlain  Canal 

October  16,  1979 


Examination  of  available  documents  and  a  visual  inspection  of  the  dam 
did  not  reveal  conditions  which  constitute  an  immediate  hazard  to  human  life 
or  property.  However,  additional  investigations  are  necessary  to  further 
evaluate  conditions  affecting  the  dam  and  increased  maintenance  efforts 
especially  on  the  Outer  Forebay  wall,  should  be  undertaken. 

Additional  detailed  structural  stability  analyses  of  the  dam  and 
appurtenant  structures,  using  the  site  specific  characteristics  of  the 
underlying  bedrock  foundation  and  the  physical  condition  of  the  dam's  concrete, 
should  be  completed  within  six  (6)  months  of  the  date  of  notification  of  the 
owner.  Based  upon  the  results  of  the  detailed  investigations,  appropriate 
remedial  measures  deemed  necessary  to  insure  the  safety  and  Integrity  of  the 
dam  and  appurtenant  structures  should  be  undertaken  and  completed  within 
eighteen  (18)  months  of  the  date  of  notification  of  the  owner. 

The  Outer  Forebay  wall  deficiencies  related  to  deteriorated  concrete 
surfaces,  leakage  beneath  the  new  concrete  cap,  and  removal  of  the  established 
vegetation  should  be  repaired  and/or  corrected  within  twelve  (12)  months.  A 
detailed  emergency  operation-action  plan  and  warning  system  should  be  developed 
and  Implemented.  Additional  normal  maintenance  efforts  are  required  to  prevent 
further  concrete  deterioration  at  joints  and  on  the  fascias  of  the  bridge  support 
piers,  the  East  Canal  abutment  wall,  and  the  navigation  lock  walls. 

The  spillway,  while  not  having  sufficient  discharge  capacity  for  passing 
one-half  the  Probable  Maximum  Flood  (PMF),  Is  considered  to  be  Inadequate.  For 
this  storm  event,  a  high  tailwater  condition  occurs  and  results  In  flooding  of 
the  downstream  hazard  areas.  Therefore,  dam  failure  would  not  significantly 
Increase  the  hazard  to  loss  of  life  downstream  from  that  which  would  exist  just 
before  an  overtopping- Induced  failure.  In  addition,  large  discharges  are  not 
controlled  by  the  flow  depth  over  the  spillway,  but  by  the  volume  of  water  able 
to  flow  through  upstream  constrictions  along  the  Canal  channel. 
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SECTION  1:  PROJECT  INFORMATION 
1.1  GENERAL 


a .  Authori ty 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  re¬ 
quirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions  of  the 
dam,  to  identify  deficiencies  and  hazardous  conditions,  to  determine  if 
they  constitute  hazards  to  human  life  and  property,  and  to  recommend 
remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  the  Dam  and  Appurtenant  Structures 

The  Lock  C-12  Dam  is  a  concrete  gravity  dam  with  a  gated  spillway.  The 
90  foot  long  spillway  section  rises  some  13  feet  above  its  rock  foundation 
to  the  fixed  crest,  whereupon  a  steel  radial  gate  provides  an  additional 
8  feet  of  water  level  control  to  the  center! ine-of-bearings  at  the  gate 
anchorage.  The  gate  opening  is  controlled  from  an  overhead  bridge  by  a 
manually-operated  chain-counterweight  lifting  mechanism. 

The  East  concrete  pier  immediately  adjacent  to  the  spillway  separates  the 
dam  from  the  Forebay.  This  11  foot  wide  pier  is  also  a  supporting  structure 
for  the  overhead  bridge.  This  East  Forebay  leads  to  six  siphon-spillway 
units  located  within  the  Outer  Forebay  wall,  a  small  sluice  gate  near  the 
end  of  the  Forebay,  and  the  closed.  Inoperable  head  gates  of  the  abandoned 
silk  mill.  Across  the  26  foot  wide  Forebay  entrance  is  a  submerged  needle 
dam  which  has  at  its  Eastern  end,  the  East  Canal  wall  and  bridge  abutment. 

The  West  concrete  wall  immediately  adjacent  to  the  spillway  is  the  East 
wall  of  the  navigation  lock.  This  20  foot  wide  wall  Is  also  a  supporting 
structure  for  the  overhead  bridge.  The  45  foot  wide  lock  has  a  6  foot  wide, 
concrete.  West  abutment.  Beyond  this  West  abutment  Is  a  roadway  embankment 
leading  to  the  overhead  bridge.  The  Canal -side  embankment  slope  is  entirely 
protected  with  hand-placed  granite  paving  blocks  upstream  of,  beneath,  and 
downstream  of  the  bridge  crossing. 

b.  Location 

The  dam  is  located  on  the  Champlain  Canal,  in  the  Northern  portion  of  the 
Village  of  Whitehall  near  the  intersection  of  Broad  Street  and  Clinton  Avenue. 
The  site  Is  approximately  one-half  mile  North  of  the  highway  intersection  of 
State  Route  22  and  US  Route  4. 


c.  Size  Classification 

This  dam  is  28  feet  high  and  the  impoundment  has  a  storage  volume  of  1200 
acre-feet.  Therefore,  the  dam  is  classified  as  an  intermediate  size  dam 
(storage  capacity  between  1000  and  50,000  acre-feetTJ-^ 

d.  Hazard  Classification 

The  dam  is  classified  "high"  hazard  because  of  the  immediate  downstream 
residences  adjacent  to  the  Canal  and  the  serious  economic  impacts  of  a 
loss  of  navigation  through  the  lock. 


e.  Ownership 

The  Lock  C-12  Dam  is  owned  by  the  State  of  New  York  -  Department  of 
Transportation  (NYS-DOT) ,  Waterways  Maintenance  Subdivision.  It  is 
located  in  DOT-Region  One,  whose  headquarters  are  in  Albany,  New  York. 


Waterways  Maintenance  Subdivision: 
New  York  State  -  DOT 
Main  Office  -  State  Campus 
1220  Washington  Avenue 
Albany,  New  York  12232 

Director: 

Joseph  Stellato 
(AC-518)  457-4420 


Region  One: 

New  York  State  -  DOT 
84  Holland  Avenue 
Albany,  New  York  12208 


Waterways  Maintenance: 
Engineer  -  John  Hulchanski, 
(AC-518)  474-6715 


f.  Purpose  of  the  Dam 

The  primary  purpose  is  for  navigation  through  Lock  12  on  the  Champlain 
Canal.  The  impounded  waters  behind  the  dam  provide  a  storage  pool  used 
for  gravity  Inflow  to  the  lock.  The  tailwater  is  the  level  of  Lake 
Champlain. 


g.  Design  and  Construction  History 

The  present  dam  was  constructed  at  the  site  in  about  the  year  1912.  It 
replaced  a  masonry  dam  which  existed  on  a  slightly  different  alignment 
between  the  East  Lock  wall  and  the  silk  mill  gates.  This  dam  had  been 
constructed  prior  to  1906. 


h.  Normal  Operational  Procedures 

The  water  level  in  the  Canal  pool  is  maintained  at  a  constant  elevation 
of  112  (BCD  -  Barge  Canal  Datum)  by  adjustment  of  the  gate  opening.  Short 
duration  water  level  fluctuations  occur  in  the  immediate  vicinity  of  the 
dam  whenever  the  navigation  lock  is  operated  during  boat  passages.  Gage 
readings  in  the  upper  pool  are  recorded  daily  throughout  the  year  and 
hourly  gate  opening  adjustments  are  made  to  maintain  the  112  elevation. 

If  lower  level  upstream  water  elevations  are  maintained  for  long  durations, 
slope  instability  along  the  upstream  Canal  banks  is  possible. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  429 


b.  Discharges  at  Dam 


(COMPUTED)  DISCHARGE 

SIPHON 

OUTER 

RADIAL 

SPILLWAY 

SLUICE 

FOREBAY 

TOTAL 

STAGE* 

GATE 

(6  UNITS) 

GATE 

WALL 

(CFS) 

104 

— 

— 

108.6 

4759 

— 

4759 

111 

6435 

— 

51 

6486 

114 

7732 

324 

126 

— 

8182 

119 

10285 

366 

337 

1908 

12896 

♦BARGE  CANAL  DATUM  (BCD) 

c.  Elevations  (Barge  Canal  Datum  -  BCD) 


Top  of  Dam  (Top  of  Lock  wall)  119.0 
Outer  Forebay  Wall  114.0 
Normal  Pool  112.0 
Sluice  Gate  Crest  108.6 
Spillway  Crest  104.0 
Siphon  Spillway  Inlet  Invert  103.0 
Needle  Dam  Sill  @  Forebay  Entrance  102.0 
Lock  C-12  Invert  90.0 

d.  Storage  Capacity  (Acre-Feet) 


Top-of-Dam  1200 

Normal  Pool  700 

Spillway  Crest  200 

e.  Dam 

Type:  Concrete  gravity  structure  (Feet) 

Length:  Lock  C-12  71 

Spillway  Crest  90 

East  Pier  11 

Outer  Forebay  Wall  63 

Sluice  Gate  6 

Height:  (Structural)  (Feet) 

Lock  (East  Wall)  28 

Spillway  Crest  13 

East  Pier  27.5 

Outer  Forebay  Wall  22 
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f.  Spillway 
Principal  Spillway: 

Type:  Fixed  crest  with  a  steel  radial  gate  controlled  manually  by 
an  overhead  chain-counterweight  lifting  mechanism. 

Siphon-Spillway  (6  units): 

Location:  Within  the  Outer  Forebay  Wall 
Size:  Inlet  Port  -  (2  x  4.3)  feet 
Outlet  Port  -  (2  x  2.2)  feet 
Throat  -  1.0  feet 

g.  Reservoir  Drain 


None 
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SECTION  2;  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  Geology 

The  Lock  C-12  Dam  is  located  in  the  Hudson-Champlain  Lowlands  physiographic 
province  of  New  York  State.  The  underlying  sedimentary  bedrock  consisting 
primarily  of  limestones  and  shales  were  formed  during  the  Cambrian  and 
Ordovician  geologic  periods,  some  435  to  570  million  years  ago.  A  review 
of  the  "Brittle  Structures  Map  of  the  State  of  New  York"  indicated  that 
there  are  no  faults  in  the  immediate  vicinity  of  the  dam.  The  present 
surficial  soils  are  the  result  of  glaciations  which  occurred  during  the 
Cenozoic  Era,  the  last  being  the  Wisconsin  glaciation  of  some  11,000  years 
ago. 

b.  Subsurface  Investigations 

No  records  of  subsurface  investigations  were  available.  Based  upon  the 
available  plans  and  the  site  characteristics,  it  appears  that  the  structure 
is  founded  on  rock. 

2.2  DESIGN/CONSTRUCTION  RECORDS 

No  records  were  available  for  the  original  masonry  dam  which  was  replaced 
by  the  existing  dam  about  the  year  1912.  Plans,  dated  February  1906  to 
August  1910  and  identified  as  Contract  15,  Champlain  Canal,  Section  3  show 
the  existing  dam,  lock  and  appurtenant  structures  as  they  presently  exist. 
Selected  contract  drawings  are  included  in  Appendix  F.  Plans  identified 
as  Contract  33  show  details  of  the  overhead  bridge  and  the  gate  lifting 
mechanism. 

2.3  OPERATION  RECORDS 

This  site  has  a  resident  lock  attendent  on  a  continuous  basis.  Water 
surface  gage  readings  are  recorded  daily  throughout  the  year  and  the 
radial  gate  is  adjusted  as  frequently  as  necessary  to  maintain  an 
upstream  Canal  elevation  of  112.  Gage  records  date  back  to  1916. 

2.4  EVALUATION  OF  DATA 

The  data  presented  in  this  report  was  obtained  during  the  site  inspection 
and  from  the  files  of  the  NYS-DOT  Waterways  Maintenance  Subdivision  offices. 
The  information  is  considered  adequate  for  Phase  I  inspection  purposes. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspection  of  the  dam  and  appurtenant  structures  was  conducted  on 
October  16,  1979.  The  weather  was  sunny  and  clear,  with  temperatures 
near  50°F.  The  water  surface  at  the  time  of  inspection  was  approximately 
0.5  feet  below  the  top  of  the  gate,  which  was  opened  approximately  0.1 
feet  above  the  spillway  crest. 

b.  Dam  -  Spillway 

The  overall  condition  of  the  dam  was  satisfactory.  The  gate  and  lifting 
mechanism  were  operational.  The  structural  members  comprising  the  gate 
exhibited  minor  areas  of  removed  paint  and  surficial  rusting.  The 
downstream  face  of  the  concrete  gravity  structure  exhibited  a  roughened 
surface  with  exposed  aggregate  visible  across  the  entire  face.  The  overhead 
bridge  appeared  to  be  in  satisfactory  condition. 

c.  Appurtenant  Structures 

The  Outer  Forebay  Wall  was  the  mostly  severely  deteriorated  structure 
directly  affecting  the  dam  site.  The  upper  three  feet  of  the  wall  was  new 
concrete  in  satisfactory  condition,  placed  atop  the  existing  concrete  wall. 
Leakage  through  the  Interface  was  evident  at  two  primary  areas;  between 
the  two  most  right  and  two  most  left  siphon  spillway  discharge  portals, 
indicated  by  the  dark  areas  in  photo  7,  Appendix  A.  No  horizontal 
displacement  along  this  interface  was  evident. 

The  outer  face  of  this  wall  exhibited  a  high  degree  of  concrete  surface 
deterioration.  Not  only  was  the  roughened  surface  Irregular  because  of 
the  loss  of  aggregate,  but  several  areas  had  longitudinal  steel  reinforcement 
exposed,  hanging,  and  even  ending  in  mid-air.  In  addition,  vegetation  had 
established  itself  on  the  roughened  lower  fascia,  near  the  above  mentioned 
concrete  Interface.  The  siphon  spillways  and  the  small  sluice  gate  were 
functioning  satisfactorily. 

There  was  no  significant  leakage  occurring  through  the  silk  mill  forebay 
gates  even  though  the  mill  Itself  was  in  ruins.  The  East  bridge  support 
pier  and  the  East  Canal  abutment  wall  exhibited  only  minor  concrete  surface 
cracking  and  spalling. 

The  navigation  Lock  C-12  concrete  walls  exhibited  minor  concrete  surface 
cracking  and  spalling.  Concrete  deterioration  around  construction  joints 
In  the  Lock  walls  was  also  evident.  The  most  significant  deficiency 
affecting  the  Lock  is  the  sagging  and  collapsed  downstream  protection 
pier.  Repair  work  to  this  pier  which  separates  the  natural  streambed 
from  the  barge  channel  is  scheduled  for  the  near  future.  This  pier  does 
not  affect  the  structural  integrity  of  the  dam. 

d.  Reservoir 

There  were  no  indications  of  soil  or  channel  wall  Instability  In  the 
immediate  vicinity  of  the  dam.  During  conversations  at  the  time  of 
Inspection,  It  was  reported  that  sloughing  of  the  upstream  channel  earth 
side  slopes,both  along  the  Canal  and  the  tributaries, can  occur  if  the 
normal  pool  drops  below  elevation  112  for  any  lengthy  time  Interval. 


e.  Downstream  Channel 

The  spillway  and  siphons  discharge  immediately  into  the  natural  bedrock 
channel.  The  area  further  downstream  of  the  dam  Is  a  wide  channel 
bordered  by  wetlands  and  low-lying  areas.  The  water  surface  elevation  is 
that  of  Lake  Champlain.  No  unusual  conditions  were  noticed  In  this 
downstream  area. 

3.2  EVALUATION  OF  OBSERVATIONS 


Visual  observations  revealed  deficiencies  affecting  primarily  the  Outer 
Forebay  Wall.  These  deficiencies  were: 

1)  Leakage  through  the  Interface  at  the  new  concrete  cap-old  wall 
contact. 

2)  Concrete  surface  deterioration  to  the  extent  of  totally  exposed 
steel  reinforcement. 

3)  Vegetation  growing  on  the  wall's  deteriorated  surface. 

Other  deficiencies  observed  were  relatively  minor  in  nature.  These  consisted 
of  rusting  metal  on  the  spillway  gate,  surflclal  concrete  deterioration  on 
the  spillway's  downstream  fascia,  and  some  concrete  surflclal  cracking  and 
spalling  on  the  East  Canal  bridge  support  pier.  East  Canal  abutment  wall, 
and  the  navigation  lock  walls. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURE 

Normal  pool  In  the  upstream  Canal  Is  maintained  at  elevation  112  (BCD) 
by  adjusting  the  gate  opening  as  necessary.  Short  duration  fluctuations 
occur  in  the  Immediate  vicinity  of  the  dam  whenever  the  Lock  is  operated 
during  boat  passages.  The  siphon  spillways  are  continuous  discharge  units. 

4.2  MAINTENANCE  OF  DAM 

The  dam,  l.e.,  the  concrete  gravity  section,  gate  and  overhead  bridge 
structure  are  maintained  by  the  owner  and  were  in  satisfactory  condition. 

4.3  MAINTENANCE  OF  APPURTENANT  STRUCTURES 

The  appurtenant  structures,  i.e.,  the  Outer  Forebay  wall  and  navigation 
Lock  are  also  maintained  by  DOT.  The  Forebay  wall  requires  increased 
maintenance  efforts  to  keep  the  concrete  deterioration  from  worsening  and 
to  stop  the  leakage.  The  Lock  is  satisfactorily  maintained  since  a  resident 
operator  Is  In  daily  attendence  at  the  site  throughout  the  year. 

4.4  WARNING  STSTEM  IN  EFFECT 

No  apparent  warning  system  is  present. 

4.5  EVALUATION 


Operation  and  maintenance  of  the  spillway  and  navigation  Lock  is  satisfactory. 
Additional  maintenance  Is  necessary  to  prevent  further  deterioration  of  the 
Outer  Forebay  concrete  wall.  In  addition,  a  detailed  emergency  warning 
system  should  be  developed. 
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SECTION  5:  HYOROLOGIC/HYORAULIC 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  delineation  of  the  contributing  watershed  to  this  dam  is  shown 
on  the  map  titled  "Drainage  Area  Map;  Lock  C-12  Dam" 

(Appendix  C).  The  irregular  but  somewhat  rectangular  shaped 
east-west  oriented  watershed  of  some  429  square  miles  drains  the 
landscape  via  four  distinct  subbasins;  i.e..  Halfway  Creek,  Mettawee 
River,  Big  Creek  at  Smith's  Basin,  and  Wood  Creek/Champlain  Canal. 

The  northward- flowing  Champlain  Canal  separates  the  relatively 
gentle-sloping  Halfway  Creek  subbasin  on  the  West  from  the  more  rugged 
Big  Creek  and  Mettawee  River  subbasins  on  the  East.  The  Wood  Creek/ 
Champlain  Canal  subbasin  drains  the  Immediate  lands  abutting  the  Canal 
along  its  entire  25  mile  length,  from  Dunham's  Basin  to  this  site. 

Land  use  within  the  drainage  area  is  predominantly  agricultural  or  open 
land  with  developed  areas  located  in  New  York  at  Whitehall,  Fort  Ann, 
Queensbury  and  Glens  Falls,  Granville,  and  In  Vermont,  at  Pawlet  and 
Dorset.  The  predominant  vegetative  cover  consists  of  open  grassed  fields 
and  pasture,  agricultural  cropland,  and  heavily  forested  areas. 

Halfway  Creek  enters  the  Canal  at  Fort  Ann  after  having  flowed  in  a 
Northeasterly  direction  from  its  headwaters  for  some  21  miles.  The  main 
channel  slope  is  quite  flat  upstream  of  Fort  Ann,  rising  some  380  feet 
in  approximately  19  miles.  However,  near  Its  headwaters,  the  channel 
slope  becomes  steeper,  rising  some  860  feet  in  2  miles.  A  major 
tributary  to  Halfway  Creek  is  the  Southerly-flowing  Bishop  Brook  which 
passes  through  Hadlock  Pond.  Other  sizeable  bodies  of  water  within 
the  subbasin  are  Glen  Lake  and  Lake  Nebo. 

The  40  mile  long  Mettawee  River  enters  the  Canal  just  south  of  Whitehall 
after  having  flowed  in  a  Northwesterly  direction  from  its  headwaters  on 
Dorset  Peak  In  Vermont.  The  main  channel  slope  is  quite  flat  upstream 
to  East  Rupert,  Vermont,  rising  some  740  feet  in  approximately  33 
miles.  However,  the  remaining  7  miles  exhibits  a  rapid  Increase  in 
channel  slope,  rising  some  3040  feet  to  the  top  of  Dorset  Peak.  Many 
small  streams  channel  runoff  to  the  major  tributaries  from  the  rugged, 
steep-sloped  hills  which  rise  to  elevations  above  1000.  The  major 
tributaries  include  Castle  Creek,  Indian  River,  Flower  Brook,  Wells 
Brook  and  Mill  Brook  which  conveys  discharges  from  Lake  St.  Catherine 
and  Little  Pond,  the  largest  bodies  of  water  within  the  subbasin. 

Big  Creek  at  Smith's  Basin  Is  a  smaller  tributary  that  enters  the  Canal 
about  1.5  miles  upstream  from  Fort  Ann.  Although  the  main  channel  has 
a  moderate  slope  (1%  -  7%  range),  numerous  small  streams  and  tributaries 
drain  the  steep-sloped  hills  which  rise  to  elevations  ranging  from  800 
to  1300.  There  are  no  sizeable  bodies  of  water  within  this  subbasin. 

5.2  ANALYSIS  CRITERIA 


No  hydrologic/hydraulic  Information  was  available  regarding  the  original 
design  for  this  dam.  Therefore,  the  analysis  of  the  spillway  capacity  of 
the  dam  was  performed  using  streamflow  gaging  station  records  (Appendix  C) 
and  the  Corps  of  Engineers  HEC-1  computer  program.  Dam  Safety  version.  The 
computer  modeling  parameters  for  the  drainage  area  were  adjusted  such  that 
a  known  areal  rainfall  over  the  subbasins  produced  a  known  runoff 
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water  surface  elevation  at  the  dam.  The  final  parameters  were  then  used 
for  the  analysis  of  the  spillway  design  flood.  The  spillway  design  flood 
selected  was  the  Probable  Maximum  Flood  (PMF)  in  accordance  with  the 
Recommended  Guidelines  of  the  Corps  of  Engineers. 

5.3  SPILLWAY  CAPACITY 


The  90  foot  long  concrete  gravity  spillway  structure  with  its  single 
moveable  radial  gate  is  the  primary  control  structure  at  the  site.  It 
was  analyzed  for  orifice  flow  using  a  discharge  coefficient  C  of  0.6 
for  conditions  of  1)  a  constant  head  (at  elevation  112)/variable  opening 
and  2)  a  7  foot  maximum  opening/variable  head  (above  elevation  112.) 

Additional  normal  discharge  capacity  at  the  site  is  obtained  from 
facilities  located  at  the  Outer  Forebay  Wall.  These  Include  a  six-unit 
siphon  spillway  and  a  small  sluice  gate.  No  additional  capacity  was 
considered  available  from  the  forebay  gates  at  the  entrance  to  the 
abandoned  silk  mill. 

Computed  discharges  for  all  site  facilities  are  as  follows: 

ELEV.  (BCD)  DISCHARGE  (cfs) 

ITT  Top  of  Lock  C-12  T5750O 

114  Top  of  Outer  Forebay  Wall  8,180 

111  Radial  Gate  @  maximum  opening  6,490 

The  Champlain  Canal  channel  upstream  of  the  dam  passes  through  the  Village 
of  Whitehall  In  a  confined,  walled  cross-section.  An  immediate  upstream 
constriction  occurs  at  a  bridge  spanning  the  Canal.  Using  the  dimensions 
at  the  constriction,  a  maximum  discharge  of  8000  cfs  through  the  section 
would  be  possible  before  the  Canal  walls  would  be  overtopped.  Hence,  the 
spillway  capacity  Is  not  controlled  by  the  available  head  at  the  dam  site 
but  by  the  capacity  and  upstream  conditions  occurring  in  the  Canal. 
Therefore,  a  water  surface  profile  analysis  Is  more  appropriate  for  this 
site  than  the  analysis  used  herein.  This  analysis  was  not  conducted  as 
part  of  this  report. 

The  flood  analysis  performed  for  this  dam  indicates  that  the  spillway  does 
not  have  sufficient  capacity  for  discharging  one-half  the  PMF.  For  this 
storm  event,  the  peak  Inflow  and  peak  outflow  Is  111,400  cfs.  The 
computed  spillway  capacity  with  the  radial  gate  fully  open  and  a  water 
surface  at  the  top-of-dam  is  10,285  cfs. 

5.4  RESERVOIR  CAPACITY 


The  reservoir  at  normal  pool  Impounded  by  this  dam  lies  primarily  within 
the  limits  of  the  existing  Canal  channel;  extending  approximately  4.9 
miles  upstream  to  Lock  C-ll.  Additional  storage  occurs  upstream  along 
the  Mettawee  River  main  stem  plus  low  areas  directly  abutting  the  Canal. 
The  normal  water  surface  is  at  or  near  elevation  112.  The  Impounded 
capacity  for  this  elevation  is  700  acre-feet.  Surcharge  storage  capacity 
to  the  top-of-dam  elevation  of  119  adds  500  acre-feet  for  a  total  storage 
capacity  of  1200  acre- feet.  The  storage  capacity  at  the  spillway  crest 
(elevation  104)  is  200  acre-feet. 
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5.5  FLOODS  OF  RECORD 

The  maximum  known  flood  in  the  watershed  occurred  on  November  4,  1927  when 
gage  readings  of  120.5  (upstream)  and  105.2  (tailwater)  were  recorded.  On 
March  14,  1977  another  major  flood  occurred  with  peak  water  surface  elevations 
of  119.9  and  105.6  recorded  at  7  p.m.  This  latter  storm  event  was  used 
for  calibrating  the  computer  model.  A  third  significant  flood  occurred  on 
March  3,  1936  when  the  respective  water  surface  elevations  rose  to  119.5 
and  106.6  For  all  three  events,  the  radial  gate  was  in  a  fully  open  position. 

5.6  OVERTOPPING  POTENTIAL 

Records  Indicate  that  the  dam  and  its  adjacent  structures  have  been  overtopped 
at  least  three  times  within  the  past  55  years.  No  dam  failure  has  been 
recorded.  The  maximum  depth  of  overtopping  is  dependent  upon  the  maximum 
flow  that  can  pass  through  the  Canal  at  its  upstream  constrictions  and  not 
on  a  depth  determined  by  the  PMF  analysis. 

5.7  EVALUATION 


The  spillway  capacity  Is  Inadequate  for  the  peak  outflow  from  one-half  the 
PMF.  For  this  storm  event  and  lesser  recorded  storm  events,  a  high 
tailwater  condition  resulting  in  flooding  of  the  downstream  hazard  areas 
would  occur.  Therefore,  dam  failure  would  not  significantly  increase  the 
hazard  to  loss  of  life  downstream  from  that  which  would  exist  just  before 
an  overtopping- Induced  failure. 

In  addition,  large  discharges  at  the  site  are  not  controlled  by  the  depth 
of  water  flowing  over  the  spillway  and  other  facilities  but  by  the  amount 
of  water  able  to  flow  through  upstream  constrictions  along  the  Canal.  These 
constrictions  reduce  the  possibility  of  dam  failure  due  to  overtopping. 


I 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

No  close-up  visual  observation  of  the  spillway  crest  was  possible 
because  of  the  flow  emerging  from  beneath  the  radial  gate.  However, 
both  the  vertical  and  horizontal  alignments  of  the  crest  were  normal, 
indicating  no  structural  displacements  existed.  The  structural  steel 
members  comprising  the  gate  were  in  satisfactory  condition.  There 
was  no  major  cracking,  settlement,  or  misalignment  noticeable  at  the 
Lock.  The  downstream  protection  pier  deterioration  does  not  affect 
the  structural  integrity  of  the  dam. 

The  Outer  Forebay  wall  exhibited  significant  concrete  deterioration  to 
the  extent  of  fully  exposed  and  hanging  steel  reinforcement  as  well  as 
leakage  through  the  interface  between  the  new  concrete  cap  and  the  older 
concrete  gravity  portion.  This  deterioration,  if  allowed  to  continue, 
could  seriously  affect  the  capability  of  this  wall  to  continue  to 
impound  the  reservoir. 

b.  Design  and  Construction  Data 

the  subsurface  and  structural  information  used  in  the  stability  analyses 
was  obtained  from  the  contract  drawings  included  in  Appendix  F. 

c.  Data  Review  and  Stability  Evaluation 

The  stability  analyses  performed  used  the  cross-section  information 
indicated  on  the  contract  drawings  plus  certain  simplifying  assumptions 
regarding  the  concrete  and  subsurface  bedrock  materials.  The  Outer 
Forebay  wall  section  was  considered  a  solid  gravity  section  with  no 
deduction  made  for  the  siphon  spillway  area.  The  spillway  section 
analyses  did  not  include  the  presence  of  the  radial  gate.  The  following 
conditions  were  analyzed: 

SPILLWAY  CREST: 

1)  Normal  water  elevation  @  112.0 

2)  Maximum  known  flood;  HW  @  120.5;  TW  @  105.2 

3)  Same  as  1)  plus  a  0.10g  seismic  acceleration 

OUTER  FOREBAY  WALL: 

4)  Normal  water  elevation  @  112.0 

5)  Same  as  4)  plus  a  5000  Ib/ft  ice  load 

6)  Maximum  known  flood;  HW  @  120.5 

TW  @  105.2 

7)  Upstream  canal  flood  wall  limit;  HW  @  122.0 

TW  @  105.2 

8)  Same  as  4)  plus  a  0.10g  seismic  acceleration 
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The  factors  of  safety  for  overturning  and  sliding  obtained  from  the 
analyses  are  as  follows: 


CONDITION 

FACTOR  OF  SAFETY 
OVERTURNING  SLIDING 

Spillway  Crest: 

1 )  Normal 

1.17 

1.00 

2)  Maximum  known  flood 

0.94 

0.80 

3)  1)  plus  seismic 

1.02 

0.83 

Outer  Forebay  Wall: 

4)  Normal 

1.83 

1.63 

5)  4)  plus  ice 

1.19 

1.16 

6)  Maximum  known  flood 

1.16 

0.91 

7)  Canal  limit 

1.09 

0.84 

8)  4)  plus  seismic 

1.47 

1.16 

The  analyses  for  both  the  spillway  crest  section  and  the  Outer  Forebay  wall 
indicate  less  than  desireable  factors  of  safety  for  all  loading  conditions. 
The  structure  did  withstand  the  1927  maximum  flood  event  although  the 
analyses  indicates  the  structures  should  not  have  been  capable  of  doing  so. 
Hence,  the  analyses  is  suspect  due  to  the  lack  of  detailed  subsurface 
information  and  material  parameters  (both  for  the  rock  and  concrete) 
necessary  to  undertake  an  in-depth  study. 

d.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2.  A  seismic  stability  analysis  for 
both  structural  sections  was  performed  in  accordance  with  Corps  of 
Engineers'  guidelines.  The  condition  analyzed  was  for  normal  water  levels 
subjected  to  a  seismic  acceleration  of  0.10g.  The  results  indicated 
acceptable  factors  of  safety  against  overturning  but  unacceptable  factors 
of  safety  against  sliding. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Lock  C-12  Dam  did  not  reveal  conditions 
which  constitute  an  immediate  hazard  to  human  life  or  property.  However, 
the  Outer  Forebay  wall  will  require  increased  maintenance  and  repair 
efforts  to  correct  the  more  serious  deficiencies  of  leakage  and  concrete 
deterioration  noted  on  this  part  of  the  dam. 

The  spillway,  while  not  having  sufficient  discharge  capacity  for  passing 
one-half  the  PMF,  is  considered  to  be  inadequate.  During  periods  of 
unusually  heavy  precipitation  and  high  runoff  occurring  over  the  watershed, 
continuous  surveillance  should  be  provided  both  at  the  dam  and  in  the 
downstream  areas  to  warn  of  high  floodwater  conditions.  Such  surveillance 
procedures  and  other  measures  deemed  necessary  should  be  developed, 
documented  and  placed  in  readiness  for  future  use  as  part  of  a  detailed 
emergency  operation-action  plan.  A  warning  system  should  also  be  developed 
and  implemented;  to  be  used  in  the  event  of  dam  failure.  Such  procedures 
and  warning  system  should  also  take  into  account  upstream  conditions  along 
the  Canal  and  tributaries  affected  by  possible  slope  failures  resulting  from 
loss  of  the  reservoir  pool. 

b.  Adequacy  of  Information 

The  information  available  for  the  preparation  of  this  report  was  adequate 
except  for  the  following: 

1)  detailed  subsurface  information  regarding  the  site's  bedrock 
characteristics 

2)  the  structural  integrity  of  the  foundation  rock-concrete  interface 

3)  upstream  channel  discharge  and  storage  capacities  available  during 
periods  of  high  runoff  from  the  watershed. 

c.  Necessity  for  Additional  Investigations 

Additional  detailed  investigations  are  required  to  determine  the  structural 
stability  of  the  dam  and  appurtenant  structures, primarily  the  Outer  Forebay 
wall.  Such  investigations  should  take  into  account  the  site  specific 
characteristics  of  the  dam  site,  including  the  physical  condition  of  the 
structural  concrete  and  the  underlying  foundation  materials. 

d.  Urgency 

The  structural  stability  Investigations  required  should  be  completed  within 
six  (6)  months  of  the  date  of  notification  of  the  owner.  Based  upon  the 
results  of  these  Investigations,  appropriate  remedial  measures  deemed 
necessary  to  Insure  the  safety  and  Integrity  of  the  dam  and  appurtenant 
structures  should  be  undertaken  and  completed  within  eighteen  (18)  months 
of  the  date  of  notification  of  the  owner. 

The  concrete  surface  deficiencies  and  leakage  at  the  Outer  Forebay  wall 
should  be  corrected  within  twelve  (12)  months  of  the  date  of  notification 
of  the  owner.  All  other  deficiencies  can  be  corrected  during  normal 
maintenance  operations. 
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7.2  RECOMMENDED  MEASURES 


The  following  actions  should  be  undertaken: 

a)  Complete  an  in-depth  structural  stability  analysis  of  the  dam  and 
appurtenant  structures,  primarily  the  Outer  Forebay  wall,  taking  into 
account  the  site  specific  characteristics  of  the  underlying  bedrock 
foundation  and  the  physical  condition  of  the  structural  concrete. 

b)  Repair  the  deteriorated  concrete  surfaces,  halt  the  leakage  beneath 
the  new  concrete  cap,  and  remove  the  vegetation  on  the  Outer  Forebay 
wall . 

c)  Repair  the  minor  concrete  deterioration  at  the  joints  and  on  the  fascias 
of  the  bridge  support  piers,  Canal  abutment  wall,  and  navigation  lock 
walls. 

d)  Develop  and  implement  a  detailed  emergency  operation-action  plan  and 
warning  system. 

e)  Perform  periodic  maintenance  as  necessary  on  the  radial  gate  and  its 
operating  lift  mechanism. 
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Photo  1 

Upstream  Approach 


Photo  2 

Downstream  Approach 


Photo  5 
East  Forebay 


Photo  6 

Sluice  Gate  @  Outer  Forebay  Wall 


Photo  7.  Outer  Forebay  Wall 
Siphon  Spillway  Outlet  Portals 


Photo  8.  Outer  Forebay  Wall  Deterioration 


oSSJftiw 


Channel 


58  c*"*'  Channel 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 

a.  General 

Name  of  Dam  Lock  c-ia  PAfA _ 

Fed.  I.D.  #  MVf  -  796 _  DEc'Dam  No.  <04oC  -  .9-90 

CBM  Basin  LAKE  CBAMPLAlM _ 1 _ 

NiU  i  Afig 

Location:  IBB  Wt-hJEHALL _ ^  County  (jAeHlKUypOKl 

Stream  Name  -  CMrtPlAlfel  C^ldAL.  .  . 

Tributary  of  Lake  CrtAMPLAiki _ 

Latitude  (N)  Longitude  (W)  _ 

Type  of  Dam  COMCREJE  U)/  MOVEABLE RABlAk~£ffi£ 

Hazard  Category  C. _ 

Date(s)  of  Inspection  Jfl/lfe/TB _ 

Weather  Conditions  _  CLEAR  50°  F _ 

Reservoir  Level  at  Time  of  Inspection  EleV.  113  *  /fcCP) _ 

b.  Inspection  Personnel  R.  LjARREklDER _ \A /.  LVMIC-IC 


c.  Persons  Contacted  (Including  Address  &  Phone  No.)  N^g>-Dnf~  •  QFtyiu  1 

..(QAIttflAfi) _ (5l?i)  47A.--<f715 _ 

SBfiT- .  WPEftMTSHPSMr)  .  (5ia)  74,2  -4frl3 _ 


d.  History: 

Date  Constructed  /cigCA^  13 1 3  Date(s)  Reconstructed 
Designer  -  S-fAfE.  EMG,imEER _ 


Constructed  By 


nysiggr,  „maintemakc£  aMsm 


Owner 


2)  Embankment 


C-\9 


a.  Characteristics  MO  EK&AM  HMEMf 

(1)  Embankment  Material  _ 


(2)  Cutoff  Type 


(3)  Impervious  Core 


(4)  Internal  Drainage  System 


(5)  Miscellaneous 


b.  Crest  kiO  EM6AMK*MEkTf 

(1)  Vertical  Alignment 


(2)  Horizontal  Alignment 


(3)  Surface  Cracks 


(4)  Miscellaneous 


c.  Upstream  Slope  MO 

(1)  Slope  (Estimate)  (V:H)  _________________ ___ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


(3)  Sloughing,  Subsidence  or  Depressions 


3 


C-  1 9 

(4)  Slope  Protection  _ _ 


(5)  Surface  Cracks  or  Movement  at  Toe  _ 

d.  Downstream  Slope  MO  EKl3AMKME.Ni”p 

(1)  Slope  (Estimate  -  V:H)  ________________________________ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  _ 


(3)  Sloughing,  Subsidence  or  Depressions 


(4)  Surface  Cracks  or  Movement  at  Toe 


(5)  Seepage 


(6)  External  Drainage  System  (Ditches.  Trenches;  Blanket) 


(7)  Condition  Around  Outlet  Structure 


(8)  Seepage  Beyond  Toe 


Abutments  -  Embankment  Contact 


MO  E.A\6AkllCMEMT 


Condition  of  System 


c.  Discharge  from  Drainage  System 


4)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.) _ 


NOK1E 


Unusual  Conditions  Which  Affect  Dam 


Jb&StBLE  eiOPfc  if  foQl^-PgQf£> . 6ik 

i  Downstream  of  Dam 

Downstream  Hazard  (No.  of  Homes,  Highways,  etc.) 
Seepage,  Unusual  Growth  m/A 
Evidence  of  Movement  Beyond  Toe  of  Dam  mq 


Condition  of  Downstream  Channel  ACTjng 

.llway(s)  (Including  Discharge  Conveyance  Channel) 


£P  CQMCtl£]E  .  y  /  ftAPlAL.  <£&]£.  . )  ,  gaSftttEAP 

ef.  fHEEftAf  iJAU.  u?/  (fi  ^iPHgM.,  UNITS 

General  hAjfepACpg.^  _ QUJS&  £C 


Qo^cgErr 


Condition  of  Service  Spillway 


it 


d.  Condition  of  Discharge  Conveyance  Channel 


8)  Reservoir  Drain/Outlet 


Invert  Elevations:  Entrance 


Length 


Material: 


C-\9 


c.  Condition  of  Auxiliary  Spillway  — 


OUTER. 


Type:  Pipe 


Conduit 


Other  tdAMK 


Material:  Concrete 


Metal 


Other 


Physical  Condition  (Describe) : 


Unobservable 


Joints: 


Alignment 


Structural  Integrity: 


Hydraulic  Capability: 


Means  of  Control:  Gate 


Valve 


Uncontrolled 


Operation:  Operable 


Inoperable 


Other 


Present  Condition  (Describe) : 


Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 

ALQkI  DA*  •  DOJMSpt£AM _ PHOfSCflQ^  ./tBL  SLAfa 


Junctions  with  Abutments  or  Embankments 


SA-psfAqPWf. 


Drains  -  Foundation,  Joint,  Face 


p.  Miscellaneous 


APPENDIX  C 
HYDROLQGIC/HYDRAULIC 
ENGINEER^  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 

UXK.  C-13  £>A/A 
wy  -  i9(o 


AREA-CAPACITY  DATA: 

CAMAL  PA]U^A  — ■  Elevation  Surface  Area 

(6CD)  (ft.)  (acres) 


Storage  Capacity 
(acre-ft.) 


1) 

Top  of  Dam 

119.0 

1300 

2) 

Design  High  Water 
(Max.  Design  Pool) 

-  M/A 

Ki/A 

3) 

Auxiliary  Spillway 

Crest  OOTER  FOEEBAV 
tO  ALL  1 

Pool  Level  BM 

114.0 

A) 

HS.O 

700 

5) 

■■MB  Spillway 

Crest 

104- O 

900 

DISCHARGES 


Volume 

(cfs) 


l) 

Average  Daily 

m/a 

2) 

Spillway  @  Maximum  High  Water  FOLL^  ofoa) 

_ iqaas- 

(eUEN.  ns) 

3) 

Spillway  @  Design  High  Water 

_ bi/h _ 

A) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

_ 

5) 

Low  Level  Outlet 

_ h/a _ 

6) 

Total  (of  all  facilities)  (3  Maximum  High  Water 

(eLt\J.  Its) 

7) 

Maximum  Known  Flood 

_ hi jA _ 

8) 

At  Time  of  Inspection 

- ikjA _ 

ADPIJIOMAI-  Dtt^HAe^E  AnMILASuE  fbom 
(p  SlPMOKi  SflLUOAy  UMCj-«>  O17HIU 
0<JJER.  pttEBAy  U)AU_ 


HYDROMcTEROLOG I CAL  GAGES: 

TYPe  :  ^Aff  Gf&Fb  OH  OttEH  4  LolJER.  POO.S _ _ _ 

Location:  _ 

Records: 

0a*e  -  (to  J2-l3Ufi) _ L>/ 4/P7  3/(4 /zl _ 2>/2/.?fr. 

^  wO  -  130.5  10-3  1 1 3-5 

Max.  Reading  -  tu3  -  IQS. 3 _ 1£S^2 _ I Q(eJe  . 


FLOOD  WATER  CONTROL  SYSTEM: 
Warning  System:  M<0k1F. 


Method  of  Controlled  Releases  (mechanisms) 
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A 


DRAINAGE  AREA:  439  Miljs*? _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  folMflC-H-'j1  A^EACOqUML  ^  QfEU  LAUD  *  RXESfE* _ 

Terrain  -  Relief:  FLAf  ~p  3] VF?  (^U)Eg>T  -FLAj  -  0&p  SMftadS- -SJ€EP\ 

Surface  -Soil:  WQuuf  vaRiaslE.  (_Samp  ^ramel  -  RflctL  QQ-pcfoPs) 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing  » 

(surface  or  subsurface  conditions) 

_ ^ _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

.  M/A _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

AO _ 


Dikes  -  Floodwalls  (overflow  £  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 


Location: 
Elevation : 
Reservoir: 


a/A- 


MORWH- 

Length  @  MB  Pool  (TO  LQTkL 
Length  of  Shoreline  (g  Spillway  Crest)_ 


4.87 


(Miles) 

(Miles) 


» 
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DISCHARCl  AT  PARTIAL- RECORD  STATIONS  Aim  KTCEELLATO0U3  5ITE3 


D  lac  urge  BM«un»nti  aade  *t  loir- flow  partial- record  atatloG#  during  vater  rnr  1966  —  Continued 


[  Haiurtatnci 

Sue  low  So. 

Lout  law 

Drainage 

area 

Period  | 
o<  1 

Dace 

Discharge 

(M  el) 

record  | 

(c/a) 

St.  Lawrence  River  baaln  --  Continued 


2716 

Little  C2iary  River 
near  Chary,  I.  T. 

Let  44*50'46",  loag  73*27*24",  at  bridge  oa 

Sloaaoo  Road,  1.3  ailea  veat  of  l)s  Rlgfcvnjr 

9,  3.2  ailea  aouthveat  of  Qiety,  Clinton 

County. 

35,4 

1356-61, 

1963, 

1966 

3-16-66 

1.66 

zrzr 

125 

1956-61, 

1368 

6-22-66 

100 

Z7M 

Little  Auaabla  River 
mv  Yale  our,  5.  T. 

HS^SSSRS^il 

67.8 

1966-61, 

1966 

6-16-64 

14.4 

2748 

Cut  Branch  Auaabla 
River  at  Keene 

Valley,  1.  I. 

Lot  44"U*31",  long  73*47*06",  at  bridge  oo 
Village  park  Road,  at  Xeeae  Valley,  Eaaex 
County. 

49.2 

1946,1946 

1357-61, 

1966 

6-  3-66 

14.3 

*2762 

Bouquet  River  at  lev 
Ruaeia,  g.  T. 

let  44*09*51",  long  73*36 *30",  at  orldge  on 

county  road,  0.2  alia  cut  of  U3  Sigrvay  9, 

at  Bev  Ruaaia,  Eaaex  County. 

37.6 

1946-49, 

1951, 

1 953-54, 

’ i ST-61, 
1966 

7-26-66 

7.19 

2789 

aagliab  Brook  at  Lake 
Oeor^e,  g.  T.. 

Lat  43*26 *23",  long  73*43*25",  at  bridge  on  Big 
Sollow  Road,  300  ft  aouthveat  of  US  dighvay  9, 
about  500  ft  upatreen  fra  Big  Hollow  Branch, 

at  Lake  George,  Warren  County,  and  1  alia  up- 

rtreaa  frm  aouth. 

5.03 

1961-66 

7-14-66 

1.12 

2790.1 

Trout  Brook  at 

Tlcoodero^,  31.  7. 

24.6 

1962-66 

9-30-66 

3.72 

2791 

Big  Creek  at  ^ithe 

Baa  la,  S.  T. 

EgfifiiiiilB 

33.5 

1961-64, 

1966 

7-14-66 

1-66 

•  Also  a  partial-  reco-d  station. 
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UM-FUM  PAXTIALHIfCOK)  3TATI0M 


»  Mi*  at  low- flow  t«rUU*n«ori  •Utloni  4»rlfi|  wUr  j 


i  issi-«s~con»,inua« 


Mit  Srancn  Dt«r 
Cmi  it  Fort  Co*- 
Ifilton  Cantor,  1,1. 


tributary  to  St.  Lmnm*  *1  var—C ant Uttia* 


Ut  44*58*48".  lon«  at  31.4 

bride*  on  county  highway.  O.S 
all*  waat  of  Fort  Co*tnftaa  Can- 
tar,  frinUln  County,  M  at  la* 

\*atr«M  froa  Caat  transit,  md 
3.1  alia#  muu  of  Fort  Covington, 


ut  u'so'm1,  ion«  Tj'tvn*,  *t 
tndn  on  Sloaoon  Moot  l.S  alio* 
wit  of  U.S.  Highway  S  ant  3.2 
all* a  oouutwoot  of  Ouwy.  Clin¬ 
ton  County, 

Ut  44*24*  30*,  lone  T4*08*0S#,  at 
brldg*  on  State  HteiMr  3,  3.3 
.  all#  aoat  of  eontor  of  81 n fine 
dala,  tiui  County,  sad  l.S 
Ulii  uyatroaa  froa  Bantu. 


Ut  44*38* 33*.  lane  TJ*8f,S4*,  at 
bridge  on  State  Highways  3  and 
3SS,  2.9  nllaa  aoat  of  Clsynurg, 
Clinton  County. 

Ut  44*35*38“,  lone  73*28* 48*.  at 
bride*  on  tawi  ro*n  at  UpHw 
Mills,  2.1  alias  MBUMait  of 
▼alcour,  Clinton  County. 

Ut  44*11*31*.  lone  73*47 '98*.  at 
bride*  vlUaee  part  road  at 
Una  Valley.  Uses  County. 

Ut  44*Cf *55  ,  lone  73*38*38  ,  a* 
bride*  on  county  rood,  0.2  alio 
oast  of  U.3.  Highway  *  at 
Masala,  Um  County. 

Ut  43*28*23*,  lone  73*43*28*,  at 
bride*  «*  tie  Knllow  toad,  300  ft 
aauttiuaat  of  0.3.  Highway  •, 

•bait  500  ft  UMtraf  from  He 
Hallow  inacb  at  UJto  Caere*,  and 
1  ml*  eitrtia  fron  south. 
Sarnie#*  County. 


Ut  43*80*48* ,  lane  73*28*88*,  at 
bride*  on  State  Midway  ft,  0.2 
at  of  Ullae*  Una  *f 


Ut  43*21*23*.  lone  73*2rU*,  at 
railway  bride*  0.38  mis  ufitraa 
froa  aoutn,  3.3  all#  aant  of 
Smtits  Sastn.  Washington  County, 
tmd  4.8  aUaa  aaat  of  Hartford. 


Ittam  ttnr  at  Ut  48*24*25*.  lane  73*15*45*,  at  118 
OranrlUa,  8.T.  true*  m  Stats  Highway  tt  at 

ansrlUt,  Washington  Carney, 


ensr-STMi  Nunm-recoro  statzors 


Haling  table  for  Mcllawer.  Hirer  nttir  Whitehall,  N.  Y.,for  l'JOi. 
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Unit  /eight  of  i/e::;  (W/fiS) 

0 

1 

p 

3 

* 

0.15 

Arcs  cf  Sag  '.,rf  ho.  1  (ft^) 

1 

3&.75 

liis Urce  free  Center  of  Gravity 
of  SO’Twt  1  to  Dct.nstresa 

‘fra  (:  i) 

0 

u 

10.3194- 

Area  cf  Segment  Ho .  2  (i  t^) 

3 

33.75 

Distance  frer.  Center  of  Gravity 
of  Secrr.ont  No.  2  to  Downs cream 

Toe  (ft) 

■  4 

0 

7. 875 

Area  of  Segment  i!o.  3  (ft^) 

5 

3Cc.75 

Distance  fro  renter  of  Gravity 
cf  Serpent  iio.  3  to  Downstream 

Tea  (ft) 

6 

5.530k 

U,:s  tK'vh  of  Dm  (Total)  (ft) 

7 

U-75 

fieir-  r.  of  D.v  (ft) 

8 

15 

I  f  o  Lo*  {(’/!  ■'"t . ) 

9 

— 

— 

Cent  fi c i t  t  f  f  Sliding 

10 

0.7 

Unit  W.-icht  of  S  •  s i  (K/ft3) 

(Ccaaee  18) 

11 

0.10% 

Active  Soil  Coefficient  -  Kc 

12 

— 

Passive  Soil  C .efficient  -  Kp 

13 

3.&9 

Height  cf  v.'atc-r  over 

Top  of  Cam  or  fyillv’ay  (ft) 

14 

8 

I(p.5 

& 

Height  of  Soil  f  ..r  Active  Pressure  (ft) 

15 

3.5 

Height  cf  Soil  for  Passive  Pressure  (ft) 

16 

3.5 

Height  of  Water  ir  Tai Trace  Channel  (ft) 

17 

5.5 

14.3 

5-5 

Weight  of  Water  (ii/ft^) 

18 

O.C&34. 

Area  cf  Segment  Po.  4  (ft^) 

19 

30 

Distance  from  Center  cf  Gravity  of 

So;,  lent  He.  4  to  Downstream  Toe  (ft) 

20 

3.3555 

Height  c,f  Ico  Lend  or  Active  Water  (ft) 
(toes  not  irclr  j  14) 

46 

15 

15 

15 

Seismic  Coefficient  (<'. ) 

50 

— 

— 

0.10 
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NORMAL 

CONDITIONS 


.  1,1. 


i  * 
l? 


c. 


0. 


0.  102i 

o.  icc; 


0. 0624 
0.  062- 


1? 


RCL 


RtL 

4 


RCL 

er 


RCL 


RCL 


RCL 


RCL 

q 

RCL 

10 

RCL 
1 1 

RCL 

12' 

RCL 

13 

RCL 

14 

RCL 

15 

RCL 

16 

RCL 

17 

RCL 

IS 

RCL 

1? 

RCL 

20 

RCL 

46 

RCL 

50 
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SECTION  @ 
SPILLWAY  CREST 


MAXIMUM 

KNOWN 

FLOOD 

C.  RCL 


14.  2 

.  9S55'?“2Ce  .  F.S.(OVT) 

-1. 20372';  47-; 

.79 ’36^79? 7  F.S.(SLD) 


NORMAL 

W/SEISMIC 

C.  RCL 

50 

0.  1 


1.  1675' 476  ; 


1. 5195:0424 


1. 000770952 


i.  1 6 "’5 ; 4  7c  F.S.(OVT) 

1.  5 195; 042 4 


1.  00077095 


F.S.(SLD) 


1.  0233m 35  7  F.S.(OVT) 

.  24k8U:35J  ? 

0.  $  2  k  5  '•*  6  5  £  * 


F.S.(SLD) 


NORMAL 

CONDITIONS 


RCL 


0.  1  *5 

o 

LOCK  C-12  DAM 

1  j ,  i  5 

R  4  L 

i 

i  6.  y  r? 

16.  87 z 

RCL 

SECTION  @ 

OUTER  FOREBAY  WALL 

5.  625 

‘I.  635 

RCL 

1 4  ^ 

14. 

RCL 

13.  25 

4 

1  O  ~ 1  c 

C 

6 

11.5 

11.5 

RCL 

15.  25 

NORMAL 

F.’L-L 

W/ICE 

30. 

RCL 

0.  RCL 

0. 

0. 

RCL 

10 

5."  RCL 

17 

o.  r 

RCL 

0.  1036 

1  1 

1. 1332544C5  F.S.(OVT) 

•J.  lUcS 

RCL 

C. 

12 

2.  1  120622" 6 

0. 

RCL 

13 

1.1 646367" i  F.S.(SLD) 

3.  66 

3.  69 

RCL 

14 

0. 

RCL 

15 

fr. 

RCL 

V  •  R  C  L 

16 

c . 

O  c 

f:v\ 

C.  RCL 

17 

14 

6.  5 

O  c; 

pr  j_ 

6.  5  RCL 

13 

17 

0. 0624 

1  *  — 

0. 0624 

RCL 

11.2  RCL 

19 

46 

’1.  68^5 

■ 

'1. 6875 

RCL 

20 

1.15919366  F.S.(OVT) 

5.  16*66 

-j.  1666 

RCL 

46 

20. 

20. 

RCL 

50 

.9l^jyv„y,-  F-S>(SLD) 

o. 

MAXIMUM 

KNOWN 

126191  F.S 

o 

< 

FLOOD 

j.  o  3495779  5 

1.6:31238041  F.S.(SL0) 
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SECTION  @ 

OUTER  FOREBAY  WALL 

UPSTREAM  CANAL  WALL  LIMIT 


U.  RCL 

14 

1.092289674  F.S.{OVT) 
1. 40 1 928946 
.  8442944233  F.S.(SLD) 


NORMAL 

W/SEISMIC 


0. 

0. 

0. 

•?  =; 
2.  5 

20. 

20. 

0.  i 

1 .  827 1 26 1 9 1 
6. 034957765 
1.  631238041 


RCL 

14 

RCL 

17 

RCL 

46 

RCL 

50 


1.472657602  F.S.(OVT) 
4. 278739723 
1 .  1 6439 1 1 36 


F.S.(SLD) 
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i4i'  exposed  edges  to  be  rounded  to  a  root  us  of  one  neb  eir 
Ladder  and  Zook  /me  books  to  be  m  both  walls 
Nc  verticaZ/oints  allowed  between  Sta  C*f4  and  Sta  0*60 
on  Sta  0*68  and  Sta  0*08  or  Sta  J*b4  and  Sta  4*00 
Fo  ■details  of  anchorages  for  Zoct  gates  and  need/e  dam  see 
For  details  of  took  see  sheet  A/0  79.-80  dl 
Fo » deta/Zs  of  culvert  linings  and  valve  shafts  see  sheet  h° 
f  foundation  plan  see  sheet  ZV°  76. 

Fo* sections  see  sheet  N°  7S. 

Fb*  bnpgc  foundation  details  see  sheet  N  °  91-92 
Ftp  movable  dam  details  see  sheet  ff°  91  -SB 


r  '  as  noted 

CL  EVA  TION 

sheet  N°  79-  / £4  -  / £5  / £  6  -  / £  7-  /£  9 -73 O- 73/ 
70  -  !  £!-!££-/ £3 


. .. . 

3 

_ J 

Second  Class  Cone  nets 
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•  Capstan  (not  m  Contract ) 


”<2  Closa  Concrete 
5 tng  Post 

(not  <n  Contract) 


Contract  No.  15. 

Champlain  Canal  Section  3. 

From  Lake  Champlain  at  Whitehall,  through 
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Contract  No.  15. 

Champlain  Canal  Section  3. 

From  Lake  Champlain  at  Whitehall,  through 
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